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This study explored individuals' engagement in the sustainable energy transition in Finland. Using the
attitude-behaviour-context model (Guagnano et al., 1995) and Stern's (2000) typology of environmen-
tally signiﬁcant behaviours, this study tested the assumption that individuals' engagement in transition
is a combination of socio-psychological and contextual (socio-economic) variables and that the active
engagement requires individuals to have a future orientation, systemic and self-efﬁcacy, subjective
knowledge and a pro-environmental attitude. The survey (N¼ 1012), representative of the 1775-year-
old Finnish population, was analysed with exploratory factor analysis and linear regression. The socio-
psychological variables explained a larger portion of variance than the socio-economic variables in all
three types of sustainable energy behaviours. The consideration of future consequences, self-efﬁcacy and
knowledge were positively associated with all three types of sustainable energy behaviours. Systemic
efﬁcacy was positively associated with and the consideration of immediate consequences was negatively
associated with private-sphere environmentalism. The results suggest that individuals' consideration of
the immediate and distant future should be included in the socio-psychological models of sustainable
behaviours. The results also suggest that policymakers need to focus on strengthening citizens' efﬁcacy
beliefs, future orientation and knowledge.
© 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
During the summer of 2018, record-breaking heat waves were
experienced almost everywhere in the world, and massive evacu-
ations were necessary in the face of extreme weather events
(Washington Post, 2018). Japan evacuated millions of people
because of unprecedented rains (NY Times, 2018), and California
evacuated nearly 20,000 people because of wildﬁres (NYPost,
2018). In the Nordic countries, the exceptionally hot and dry
summer together with the simultaneous release of the ‘IPCC Special
Report on Global Warming of 1.5 C’ elevated climate discussion
back on the agenda (FMI, 2018; IPCC, 2018; SMHI, 2018).
Energy production and consumption are signiﬁcant sources of
carbon dioxide emissions, which contribute to the acceleration of
climate change. The energy policy of the European Union (EU) aims0, Helsinki, Finland.
nio).
r Ltd. This is an open access articleto cut greenhouse gas (GHG) emissions by a least 40% below 1990
levels by 2030 (European Commission, 2017). This transition to-
wards a climate-friendly energy system would mean switching to
the production and consumption of sustainable energy forms and
increasing energy efﬁciency options in the transport, industry and
building sectors (IPCC, 2018).
Finland is an industrialised European country where the energy
sector is the most signiﬁcant source of GHG emissions (Statistics
Finland, 2017). Finns are very concerned about climate change:
About 20% considered it as the single-most serious problem facing
the world, with the EU average being 12% (European Commission,
2017). Finns wish to see a transition towards more sustainable
energy sources (Vainio et al., 2019). However, there is a signiﬁcant
gap between climate attitudes and sustainable energy behaviours.
The energy consumption per household in Finland is the second
highest in the EU (Eurostat, 2016), and the household carbon
footprint grew by 12% in 2000e2016 (Nissinen and Savolainen,
2019).
The strategies that aim for the adoption of climate-friendlyunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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individuals' behaviour and the understanding of factors that shape
it (Kowalska-Pyzalska, 2018). To increase the possibility of a suc-
cessful energy transition in the timeline that limiting global
warming to 1.5 C requires (Schaeffer et al., 2015), it is necessary to
increase citizens’ sustainable energy behaviours (Koirala et al.,
2018; Ruotsalainen et al., 2017).
Individuals have an impact on the sustainable development of
energy production and consumption in multiple ways (Stern,
2000). As consumers, they consume energy directly in their
households and vehicles, which has an impact on what kind of
energy is produced, who produces it and where it is produced.
Consumer choices are also indirectly related to energy because
manufacturingmaterial products and services requires energy with
embedded emissions. Moreover, individuals can have an impact on
the context. As citizens, they can inﬂuence policies by voting for
their representatives. Individuals can inﬂuence public opinion by
discussing and writing about energy-related issues in their daily
lives, social media and newspapers. Citizens can also inﬂuence the
public's and decision makers' attitudes through environmental
activism.
The socio-technological transition involves changes operating at
multiple, interrelated levels (Geels, 2004). Therefore, individuals'
private-sphere consumer behaviours, as well as public-sphere be-
haviours, shape and are strongly shaped by context: existing
technologies, infrastructures, regulations, ﬁnancial costs and con-
venience (Stern, 1999, 2008). For example, households’ adoption of
renewable energy systems is inﬂuenced by demographic and socio-
economic factors, such as education, income level, age (Sardianou
and Genoudi, 2013) and investment costs (Rouvinen and Matero,
2013). National and local contexts matter, and the barriers and
drivers to sustainable energy behaviours vary among countries
even within Europe (Heiskanen and Matschoss, 2017).
Even though energy transitions are strongly dependent on in-
dividuals' behaviours (Upham et al., 2018), the roles of social-
psychological processes have been given little attention in
energy-transitions literature (B€ogel and Upham, 2018). In order to
ﬁll this research gap, this study explored individuals' engagement
in sustainable energy transitions, which is deﬁned as a future-
oriented, collective, bottom-up process operating at multiple
levels (Geels, 2004). The gap between individuals' climate attitudes
and energy behaviours suggest that the consideration of future
consequences is an important aspect, which so far has not been
included in the theoretical models of individuals' energy-related
behaviours (Brown and Sovacool, 2018). Therefore we tested how
the model including individuals' consideration of future conse-
quences of ones’ own behaviour, as well as other socio-
psychological variables and socio-economic variables, is related to
different forms of sustainable energy behaviours. A nationally
representative survey of the adult population living in Finland was
analysed.
2. Theoretical framework
The study of individuals' energy behaviours requires an inte-
grated approach that takes into account both contextual and socio-
psychological factors (Steg and Vlek, 2009). Therefore, we applied
the attitude-behaviour-context (ABC) model (Guagnano et al.,
1995), which accounts for the interaction between contextual and
socio-psychological variables in individuals’ energy behaviours.
According to the ABC model, behaviour (B) is an outcome of socio-
psychological (or attitudinal) variables (A) and contextual variables
(C). Moreover, the strength of the association between socio-
psychological variables and behaviour is dependent on the
contextual variables: The stronger the association betweencontextual variables and behaviour, the less that behaviour is
dependent on socio-psychological variables (Stern, 2008).
2.1. Environmentally signiﬁcant behaviour
We used the deﬁnition of environmentally signiﬁcant behaviour
by Stern (2000). According to this deﬁnition, behaviour is envi-
ronmentally signiﬁcant if it has a positive impact on the environ-
ment or it has been undertaken with the intention to beneﬁt the
environment. This deﬁnition acknowledges that there are different
types of environmentally signiﬁcant behaviours. Environmental
activismmeans active involvement in environmental organizations
and demonstrations. Non-activist public-sphere behaviours
include support for public policies. Private-sphere environmen-
talism includes consumer behaviours, such as the purchase, use
and disposal of products that have an environmental impact. There
is evidence that non-activist policy support and private-sphere
behaviours are relatively more dependent on the social-
psychological variables than environmental activism (Stern, 1999).
2.2. Socio-psychological variables
2.2.1. Pro-environmental attitude
An attitude is deﬁned as a positive or negative predisposition
towards an attitude object (Ajzen and Fishbein, 2000). Several
studies have reported a positive but weak association between pro-
environmental attitude and behaviour (Kollmuss and Agyeman,
2002). There is also evidence that sometimes the association be-
tween attitude and behaviour is indirect or moderated by other
variables. For example, a positive attitude towards energy conser-
vation in combination with self-efﬁcacy increased individuals’ in-
tentions to reduce energy use in households (Abrahamse and Steg,
2011). Environmental knowledge and pro-environmental attitudes
have been found to be interrelated and to strengthen each other
(Bamberg, 2003).
2.2.2. The consideration of future consequences
Sustainability transitions require individuals to consider the
future consequences of their daily behaviours and choices and
accept that these behaviours may have immediate costs (e.g. time
or money spent) (Arnocky et al., 2013). The consideration of future
consequences has been deﬁned as the perceived importance of
future outcomes when compared to immediate outcomes
(Strathman et al., 1994). A low perceived importance of immediate-
future consequences is an important predictor for pro-
environmental behaviours (Arnocky et al., 2013), such as the pref-
erence for biofuels (Khachatryan et al., 2013). Moreover, the
distant-future time perspective increases attitude-behaviour con-
sistency for future-oriented behaviours, whereas the salience of the
immediate-future perspective decreases it (Rabinovich et al., 2010).
There is also evidence that the immediate concerns are more
important than the future considerations in families’ energy
choices (Shove et al., 2012), suggesting that everyday concerns may
be a barrier to sustainable energy choices.
2.2.3. Efﬁcacy beliefs
Individuals’ engagement in future-oriented or pro-
environmental behaviours has been associated with self-efﬁcacy,
which has been deﬁned as the belief that one has control of pro-
ducing given attainments (Bandura, 1997). Self-efﬁcacy has been
found to be directly associated with pro-environmental behaviours
(Tabernero and Hernandez, 2011).
Further, sustainability transitions are collective, multi-level
processes where the impacts of individuals' behaviours are depen-
dent on the functioning of the socio-technological system.
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associatedwith thebelief that the collectiveor system-level changes
are effective inmaking a transition (Bandura, 2000; Lorenzoni et al.,
2007), which in this study is called systemic efﬁcacy.
2.2.4. Subjective knowledge
Individuals’ engagement in pro-environmental behaviours has
often been associated with knowledge about environmental
problems and solutions; however, the association is not clear
(Hines et al., 1987; Vainio and Paloniemi, 2014).While some studies
show that environmental knowledge encourages sustainable en-
ergy behaviour, more studies have recognized that knowledge is
not an important facilitator of sustainable energy behaviour (Steg
et al., 2015). In other words, while knowledge might be a precon-
dition for sustainable energy behaviour, it may not be a strong
enough facilitator of behaviour by itself. Further, different kinds of
knowledge are associated with behaviours in different ways.
Action-related knowledge and knowledge about the effectiveness
of particular behaviours were directly associated with pro-
environmental behaviour, whereas system knowledge was indi-
rectly related to behaviour (Frick et al., 2004; Pohjolainen et al.,
2016; Vainio and Paloniemi, 2013).
Further, there is a distinction between objective knowledge,
which refers to what individuals actually know, and subjective
knowledge, which refers to individuals' beliefs about their own
knowledge (Moorman et al., 2004). They have been shown to
correlate positively, and the correlations often fall between 0.3 and
0.6 (Aertesens et al., 2011), suggesting that they are interrelated but
have different constructs. For example, subjective knowledge, but
not objective knowledge, has been found to be associated with
technology acceptance (House et al., 2004).
2.3. Contextual variables: socio-economic variables
Contextual variables are of many kinds, such as the availability
of technologies and facilities, existing policy incentives and socio-
economic variables (Steg and Vlek, 2009; Scepanovic et al., 2017;
Thøgersen, 2005). Contextual variables may facilitate or inhibit
individuals’ sustainable energy behaviours (Boomsma et al., 2019).
Socio-economic variables, such as income, household size, years of
education, gender and age, have been associated with pro-
environmental behaviours (Abrahamse and Steg, 2011; Kollmuss
and Agyeman, 2002; Trotta, 2018). Further, socio-economic vari-
ables have been found to predict household energy use more
strongly than socio-psychological variables (Abrahamse and Steg,
2009, 2011; Poortinga et al., 2004). Instead, changes in energy
use, which require cognitive effort, are dependent on socio-
psychological variables (Abrahamse and Steg, 2009).
The effect of socio-psychological variables on energy behaviours
is sometimes moderated by the socio-economic variables so that
the effect of socio-psychological variables is different in speciﬁc
socio-economic groups (Barr et al., 2005; Kl€ockner and Nayum,
2017). Private-sphere energy behaviours have been found to be
dependent on gender and income, and therefore, policy in-
struments may have different impacts on men vs. women
(Carlsson-Kanyama and Linden, 2007) and low-income vs. high-
income groups (Martinsson et al., 2011).
3. The Finnish energy system
Over the last decades, the Finnish energy system has developed
into a combination of nuclear power, coal, oil, natural gas, peat,
hydropower, wood and more recently wind power. Solar power is
also entering the market in more than just stand-alone applica-
tions, and heat pumps, biogas and other small-scale energyproduction forms are emerging (Statistics Finland, 2018). Sustain-
ability measures in previous decades have included energy con-
servation methods such as stricter insulation regulations for
buildings, reduction of pollution through end-of-the-pipe solutions
and the widespread use of combined power and heat production,
which together with district heating has created an efﬁcient energy
system, particularly in cities (Sitra, 2017). The more recently
emerged need for carbon-neutral energy has been met only
partially (Statistics Finland, 2019).
For electricity production, new nuclear power plants are being
built. Finland banned the use of coal in energy production from
April 2029 onwards (Finlex 416/2019). Hydropower has very
limited expansion potential in Finland.Wind power is growing, and
its share could increase rapidly with new technology (Rinne et al.,
2018). Solar energy is also entering the market. Nevertheless, bio-
energy has often been considered to have the highest potential to
produce sustainable energy in Finland (Prime Minister's Ofﬁce,
2015). This applies also to the transport sector, where the Finnish
government has set a target of 20% share of biofuels by 2020, while
the EU target is 10%.
There are high ambitions for the increased use of bio-based
energy. Biodiversity protection has long caused concern over the
increased use of wood, and these concerns have been repeatedly
related to renewable energy promotion. Recent discussions have
emphasized the need to maintain carbon sinks, which has threat-
ened Finland's possibilities to use wood extensively for energy
(Sepp€al€a et al., 2017). A group of Finnish researchers announced in
September 2018 that the government's current forest policy will
continue to diminish carbon sinks until the end of the century (Yle,
2018). Thus, the planned forest loggings would make the emission
cuts made in other sectors pointless (BIOS, 2018).
Heating accounts for about one-fourth of energy consumed in
Finland (Statistics Finland, 2018). Ground source heat pumps have
become popular in individual houses, and their use in industrial scale
is beginning, but they have had limited recognition in the policy
agenda (Lauttam€aki, 2018). In general, distributed and decentralised
energy forms, with their potential to both contribute to the energy
palette and to engage consumers in energy markets as active pro-
sumers, have not been realised in Finland (Ruggiero et al., 2015).4. Hypotheses
The aim of this study was to explore individuals' engagement in
the sustainable energy transition. Following the ABC model
(Guagnano et al., 1995), this study tested the assumption that in-
dividuals’ engagement is a combination of socio-psychological and
socio-economic variables and that the active engagement of in-
dividuals in a sustainability transition requires them to have a
mind-set that includes a pro-environmental attitude, future
orientation, self-efﬁcacy and systemic efﬁcacy and subjective
knowledge. More speciﬁcally, eight hypotheses were tested.4.1. Attitude
H1. A pro-environmental attitude is positively associated with
sustainable energy behaviours (Abrahamse and Steg, 2011).4.2. The consideration of future consequences
H2a. The consideration of future consequences is positively asso-
ciated with sustainable energy behaviours (Arnocky et al., 2013;
Khachatryan et al., 2013).
Table 1
Comparison of the distribution of age, gender, highest education level and area of
residence between the Finnish population and the data sample.
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associated with sustainable energy behaviours (Arnocky et al.,
2013).Finnish population (%) Data sample (%)
Gender (among 17e75 years of age) a
Women 49.8 44.0
Men 50.2 56.0
Age groups a
1725 14.3 10.1
26e35 17.5 18.0
36e45 16.7 20.1
4655 17.6 17.3
5665 18.1 16.44.3. Efﬁcacy beliefs
H3a. Self-efﬁcacy is positively associated with sustainable energy
behaviours (Tabernero and Hernandez, 2011).
H3b. Systemic efﬁcacy is positively associated with sustainable
energy behaviours (Bandura, 2000; Lorenzoni et al., 2007).6675 15.8 18.2
Highest education (among 20e74 year olds) b
Basic level 19.9 5.7
Secondary level 45.6 11.7
Lowest level tertiary 10.5 29.6
Lower-degree level tertiary 12.5 30.5
Academic 11.5 24.0
Region (among 17e75 year olds) a
Helsinki-Uusimaa 30.7 34.24.4. Knowledge
H4. Action-related subjective knowledge is positively associated
with sustainable energy behaviours (Frick et al., 2004; House et al.,
2004).Southern Finland 21.2 22.6
Western Finland 24.9 19.7
Northern and Eastern Finland 23.2 23.5
Housing c
Rental dwelling 32.2 30.9
Owner-occupied housing 64.1 66.7
Other c 3.7 d 2.4 e
a Source: Statistics Finland (2017).
b Source: Statistics Finland (2016).
c Percentages for household-dwelling units in the Finnish population; percent-
ages for the respondents in the data sample.
d Includes unknown housing.4.5. Overall model
H5a. Private-sphere behaviours and non-activist public behav-
iours are associated with socio-psychological variables more than
environmental activism (Stern, 1999, 2008).
H5b. The socio-economic variables explain a bigger portion of
variation in sustainable energy behaviours than socio-
psychological variables (Stern, 2008).e Includes right-of-occupancy housing and part-ownership dwelling.5. Material and methods
5.1. Participants
The data were collected through an online questionnaire using
the consumer panel of a commercial marketing research company,
representative of the 1775-year-old Finnish-speaking internet
users living in Finland (N¼ 1012) in the fall of 2017. Compared to
the adult population of the same age range living in Finland, the
participants were a little more likely to be men and to have a high
level of education (Table 1).
5.2. Measures
The analysed variables were part of a longer questionnaire that
gathered information about the factors motivating individuals to be
part of the energy transition. If not otherwise mentioned, variables
were measured using a 5-point scale (1¼ ‘fully disagree’ to
5¼ ‘fully agree’), and the variables made up of many items were
used as mean scores (Table 2).
Self-reported sustainable energy behaviours. The participants
were requested to indicate how frequently they engaged in 37
behaviours, on a 6-point scale (0¼ ‘not personally relevant’,
1¼ ‘never’, 2¼ ‘almost never’, 3¼ ‘occasionally/sometimes’,
4¼ ‘quite often’, 5¼ ‘very often’). The items were grouped in the
questionnaire into six groups: energy consumption (6 items);
consumption choices (4); mobility and transport (5); energy con-
tracts, own energy production and investments in sustainable en-
ergy companies (6); discussing and writing about energy-related
issues (8); inﬂuencing energy-related issues in organizations (5);
and inﬂuencing energy-related issues by voting in elections (3). The
‘0’ responses were used as missing values in the mean scores;
however, theywere included separately in the analyses when it was
relevant to the research hypothesis.Pro-environmental attitude was measured with the item
‘Considering the seriousness of climate change, it has received too
little attention in the Finnish energy policy decision making’.
Consideration of immediate and future consequences. We used the
most recent version of the consideration of future consequences
(CFC) scale, including 14 items (Joireman et al., 2012). The re-
spondents indicated whether or not each statement was charac-
teristic of them. The scale contains two subscales: consideration of
immediate consequences (CFC-immediate) and consideration of
future consequences (CFC-future) (Joireman et al., 2008).
Self-efﬁcacy and systemic efﬁcacy. Using the deﬁnition of efﬁcacy
by Bandura (1997), self-efﬁcacy related to energy production was
deﬁned as the belief that one can personally have an inﬂuence on
energy production in Finland. It was measured with two items: ‘I
believe that I can inﬂuence from which sources the energy is pro-
duced in Finland’ and ‘I believe that I can inﬂuence who produces
energy in Finland’. Systemic efﬁcacy related to renewable energy
production was deﬁned as the belief that environmental sustain-
ability can be improved by means of renewable energy production.
It was measured with two items: ‘I believe that production of
renewable energy can reduce the negative environmental and
climate impacts of energy production’ and ‘I believe that renewable
energy production can improve the sustainability of energy
production’.
Action-related subjective knowledge was measured with six
items. First, the respondents indicated whether they had sufﬁcient
knowledge of the following issues in order to engage actively in
energy-related behaviours: (1) different forms of energy, (2) new
energy technologies and (3) the energy transition occurring in the
coming decades. Second, the respondents evaluated whether they,
in their own opinion, knew about these three issues more than
other people did.
The following socio-economic variables that have been shown to
Table 2
Bivariate correlations, means/percentages, standard deviations and Cronbach alphas of the main variables.
1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Environmental activism
2. Private-sphere environmentalism 0.33***
3. Non-activist public-sphere behaviours 0.26*** 0.28***
4. Pro-environmental attitude 0.15*** 0.34*** 0.17***
5. CFC-immediate 0.10** 0.40*** 0.22*** 0.22***
6. CFC-future 0.21*** 0.46*** 0.31*** 0.29*** 0.49***
7. Self-efﬁcacy 0.28*** 0.26*** 0.18*** 0.16*** 0.09** 0.24***
8. Systemic efﬁcacy 0.11*** 0.44*** 0.21*** 0.38*** 0.28*** 0.44*** 0.24***
9. Action-related subjective knowledge 0.29*** 0.10** 0.16** 0.01 0.04 0.22*** 0.18*** 0.03
Mean/% (binary variables) 1.39 3.32 3.53 3.32 2.50 3.61 2.39 4.03 2.69
Standard deviation 0.56 0.69 1.40 1.23 0.70 0.61 1.02 0.87 1.00
Cronbach a 0.85 0.80 0.96 e 0.86 0.82 0.89 0.88 0.95
**p < 0.01, ***p < 0.001.
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the analyses: age, gender, level of education (academic vs. other),
subjective economic situation of household (1¼ ‘serious economic
problems’ to 5¼ ‘gets along very well’), household size (lives alone
vs. does not live alone) and number of children.
5.3. Data analysis
The analysis proceeded in two steps (Fig. 1). First, the items
measuring sustainable energy behaviour were grouped using
exploratory factor analysis (EFA), maximum likelihood and varimax
rotation. We chose the EFA to extract three factors to identify the
three types of environmentally signiﬁcant behaviours described by
Stern (2000). The key items that best represent each factor were
selected using the criteria recommended by Howard (2016). The
items should load onto their primary factor above 0.40 and onto
alternative factors below 0.30, and there should be a difference of
0.20 between their primary and alternative factor loadings. Only
the items that met all the criteria were included in the ﬁnal model
(Table 3). For example, the items related to citizens’ own energy
production (i.e. prosumerism) and investments in sustainable en-
ergy companies did not load to any factor and therefore were
excluded from the ﬁnal model. This model explained 51% of total
variance (goodness-of-ﬁt: c2¼ 945.84, df¼ 168, p< 0.001). The
items loading at least 0.40 on their primary factor were included in
the mean scores for measuring the three types of sustainable en-
ergy behaviours.
Second, the research hypotheses about associations among theFig. 1. Researchself-reported sustainable energy behaviours, socio-psychological
variables and socio-economic variables were tested with linear
regression.6. Results
6.1. Exploratory factor analysis of sustainable energy behaviours
The ﬁrst factor, Environmental activism, concentrated on energy
behaviours aiming to affect energy policy through activist behav-
iours. The highest loadings on this factor were contacting author-
ities, participating in a demonstration and contacting members of
Parliament. The second factor, Private-sphere environmentalism,
concentrated on everyday consumer behaviours such as lowering
the temperature at home and switching electronic devices off when
they are not in use. The third factor, Non-activist public-sphere be-
haviours, included voting in parliamentary, municipal and Euro-
pean Parliament elections. The three types of sustainable energy
behaviours correlated moderately with each other (Table 2).
The participants engaged most often in non-activist public-
sphere behaviours where the biggest response category was ‘very
often’ (almost 40% of the responses) (Fig. 2). Private-sphere envi-
ronmentalismwas reported to be almost as common, even if about
half of the respondents reported engaging only sometimes with it.
Environmental activism was considerably rarer: only slightly over
20% reported to have ever engaged in it.approach.
Table 3
The results of a factor analysis (maximum likelihood, varimax rotation) indicating factor loadings 0.10 for the self-reported sustainable energy behaviours. Factor loadings
0.40 are displayed in boldface.
Items Factors
1.
Environmental
activism
2.
Private-sphere
environmentalism
3.
Non-activist public-sphere
behaviours
Contacting authorities 0.71
Participating in a demonstration 0.69 0.16
Contacting members of Parliament 0.67
Writing letters to the editor of a newspaper 0.66
Participating in nonviolent direct environmental activism 0.64 0.13
Writing about energy issues in social media 0.62 0.10 0.11
Working in a non-governmental organization 0.60 0.11 0.12
Sharing information with acquaintances in social media 0.55 0.20 0.13
Supporting ﬁnancially an organization that promotes sustainable energy and/or
environment
0.50 0.29
Discussing with energy company representatives 0.49 0.12
Actively reducing consumption in general 0.13 0.79
Purchasing products with environmental labels 0.18 0.74 0.11
Following a plant-based diet 0.14 0.60
Lowering temperature at home 0.55
Choosing low-energy devices 0.54
Switching off electronic devices when not in use 0.54
Purchasing electricity produced with renewable energy 0.14 0.48
Reducing airplane trips 0.15 0.45
Monitoring one's own energy consumption 0.43
Inﬂuencing energy issues by voting in parliamentary elections 0.15 0.20 0.94
Inﬂuencing energy issues by voting in municipal elections 0.17 0.21 0.93
Inﬂuencing energy issues by voting in European Parliament elections 0.20 0.15 0.86
% of variance 27.56 13.72 9.73
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Hypotheses were tested with linear regression (Table 4). A pro-
environmental attitude was positively associated with all three
types of sustainable energy behaviours, as expected (H1).
The consideration of future consequences was positively asso-
ciated with all three types of sustainable energy behaviours, as
expected (H2a). The consideration of immediate consequences was
only associated with private-sphere environmentalism. The asso-
ciation was negative, as expected, and therefore, H2b was partially
conﬁrmed.
Self-efﬁcacy was positively associated with all three types of
sustainable energy behaviours, as expected (H3a). Systemic efﬁcacy
was only associated with the private-sphere environmentalism,
and therefore, H3b was only partially conﬁrmed.Fig. 2. The distributions of self-reported sustainable energy behaviours.
Note. The values are the mean scores of the items measuring self-reported behaviours.
Each mean score has been divided into six categories following the original response
categories: ‘very often’ (range 4.51e5.00), ‘often’ (3.51e3.40), ‘sometimes’ (2.51e3.50),
‘almost never’ (1.51e2.50), ‘never’ (1.00e1.50) and ‘not relevant’ (0.01e0.99).Action-related subjective knowledge was positively associated
with all three types of sustainable energy behaviours, as expected
(H4).
The socio-psychological variables explained the biggest portion
of variance in private-sphere behaviours, whereas they explained a
considerably smaller portion of variance in both activist and non-
activist public-sphere behaviours. Therefore, H5a was only
partially conﬁrmed. The socio-psychological variables explained a
considerably bigger portion of variance than the socio-economic
variables did, and therefore, H5b was rejected.7. Discussion
This study explored individuals’ self-reported engagement in
the sustainable energy transition using a nationally representative
survey of the adult population living in Finland. The results com-
plement previous ﬁndings on sustainable energy transitions as well
as those related to environmentally signiﬁcant behaviours.7.1. Energy-related behaviours
The three factors of sustainable energy behaviours made with
EFA correspond well to Stern's (2000) typology of environmentally
signiﬁcant behaviours. However, some items that were expected to
load on the Non-activist public-sphere behaviours factor, such as
‘Sharing information with acquaintances in social media’ and
‘Supporting ﬁnancially an organization that promotes sustainable
energy and/or environment’, loaded on the Environmental activism
factor, suggesting that there may be cultural differences in the
deﬁnitions of activist and non-activist public-sphere behaviours.
The respondents engaged most often in non-activist public-
sphere behaviours, and the private-sphere environmentalism was
reported to be almost as common. Environmental activism, on the
other hand, was considerably rare. These ﬁndings are slightly
different from a previous study reporting that Finnish citizens
Table 4
The associations between socio-psychological and socio-economic variables and self-reported sustainable energy behaviours. Linear regressions with standardized coefﬁcients
(b) and standard errors.
Environmental activism Private-sphere
environmentalism
Non-activist public-
sphere behaviours
b S.E. b S.E. b S.E.
Socio-psychological variables:
Pro-environmental attitude 0.10** 0.02 0.12*** 0.02 0.07* 0.04
Consideration of future consequences
CFC-future 0.10* 0.04 0.23*** 0.04 0.19*** 0.09
CFC-immediate 0.00 0.03 0.16*** 0.03 0.05 0.08
Efﬁcacy beliefs
Self-efﬁcacy 0.21*** 0.02 0.12*** 0.02 0.11** 0.04
Systemic efﬁcacy 0.03 0.02 0.23*** 0.02 0.05 0.06
Action-related subjective knowledge 0.27*** 0.02 0.09** 0.02 0.08* 0.05
Socio-economic variables:
Age 0.07* 0.00 0.21*** 0.00 0.09* 0.00
Gender: female 0.03 0.04 0.15 0.04 0.02 0.10
Education: academic 0.00 0.04 0.08*** 0.04 0.10** 0.09
Economic situation of household 0.10** 0.02 0.02** 0.02 0.01 0.06
Household size: does not live alone 0.04 0.04 0.07** 0.04 0.04 0.10
Number of children 0.02 0.01 0.03 0.01 0.00 0.03
Total adjusted R2 0.17*** 0.42*** 0.14***
Adjusted R2 for socio-psychological variables 0.16*** 0.35*** 0.12***
Adjusted R2 for socio-economic variables 0.00 0.08*** 0.03***
*p < 0.05, **p < 0.01, ***p < 0.001.
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way of inﬂuencing energy policy than through representative de-
mocracy (Ruostetsaari, 2018). However, about half of the re-
spondents reported making sustainable energy choices only
sometimes. The respondents may not have considered environ-
mental sustainability as part of their daily energy choices, or they
may have other considerations that are more important to them
than environmental sustainability (Brown and Sovacool, 2018),
such as comfort or well-being (Gaspar et al., 2017).
Prosumerism (i.e. residents’ own small-scale production and
possible sharing of energy into grids as well as decentralised energy
production in cooperatives) has been considered an important
element in increasing the democratisation of energy production
(Parag and Sovacool, 2016; Ruotsalainen et al., 2017; Szulecki,
2018). However, the respondents took this type of action very
rarely, and the themes failed to load to any of the three factors,
suggesting that these developments still rest with a small number
of forerunners in Finland (Nygren et al., 2015; Ruggiero et al., 2015).7.2. Socio-psychological variables
A pro-environmental attitude was associated with all three
types of pro-environmental behaviours, and the consideration of
future consequences was positively associated with all three types
of sustainable energy behaviours, as expected. Similar ﬁndings
have been reported in previous studies (Abrahamse and Steg, 2011;
Arnocky et al., 2013; Khachatryan et al., 2013).
The consideration of immediate consequences was negatively
associated with private-sphere environmentalism, as expected
(Arnocky et al., 2013). This ﬁnding suggests that the consideration
of immediate consequences is a barrier to making sustainable
private-sphere choices, which is also in line with the ﬁndings of
Shove et al. (2012). However, the consideration of immediate
consequences was not associated with either type of public-sphere
behaviour, and therefore, immediate concerns do not appear to
prevent the respondents from engaging in environmental activism
and supporting environmental policies through voting. In other
words, public-sphere behaviours may not require individuals to
make immediate sacriﬁces whereas private-sphere consumerchoices do, which may explain this ﬁnding.
Self-efﬁcacy was positively associated with all three types of
sustainable energy behaviours, which is in line with previous
research on the association between self-efﬁcacy and pro-
environmental behaviour (Tabernero and Hernandez, 2011). How-
ever, systemic efﬁcacy was only associated with private-sphere
environmentalism and not with public-sphere behaviours. It is
possible that the motivation to engage in public-sphere behaviour
may derive both from the positive as well as negative perception of
the energy system. On one hand, engagement in public-sphere
behaviours may be associated with a perception that an energy
system can change, and on the other hand, dissatisfaction with the
current system may give rise to the motivation to change it.
Therefore, individuals with both a high and low perceived systemic
efﬁcacy may be motivated to engage in public-sphere behaviours,
which is an issue that needs to be explored in the future. In general,
there is a need to study systemic efﬁcacy beliefs, which have
received considerably less attention than self-efﬁcacy.
Action-related subjective knowledge was positively associated
with all three types of sustainable energy behaviours, as expected
(Frick et al., 2004; House et al., 2004). This ﬁnding is in line with
previous ﬁndings about the association between action-related
knowledge and pro-environmental behaviour (Frick et al., 2004).7.3. Overall model
Socio-psychological variables explained the biggest portion of
variance in private-sphere behaviours, whereas they explained a
considerably smaller portion of variance in both activist and non-
activist public-sphere behaviours. In previous studies, private-
sphere and non-activist public-sphere behaviours have been
associated with socio-psychological variables more than with
environmental activism (Stern, 1999, 2008). There are at least two
possible explanations for differences in the ﬁndings. First, the
consideration of future consequences and systemic efﬁcacy beliefs
were found to be strongly associated with private-sphere behav-
iours in particular, which have not been measured in previous
studies on individuals’ energy-related behaviours. These variables
could also in part explain the larger explanatory power of the
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compared to the models for public-sphere behaviours. Second, this
study focused on socio-economic variables, whereas previous
studies have measured other contextual barriers, which may
explain the differences in the ﬁndings.
The general ﬁnding was that the socio-psychological variables
explored in the study explained the larger portion of variance than
the socio-economic variables in all three types of sustainable en-
ergy behaviours. This ﬁnding is different from previous studies
where it has been reported that the main determinants of energy
behaviours are socio-economic (Abrahamse and Steg, 2009, 2011;
Poortinga et al., 2004). The ABC model suggests that the fewer
contextual barriers there are, the more important socio-
psychological variables become in explaining pro-environmental
behaviour (Guagnano et al., 1995). There are at least three poten-
tial explanations for this difference. First, it has been acknowledged
there are considerable differences among countries in the barriers
to sustainable energy behaviours (Heiskanen andMatschoss, 2017).
Considering the socio-economic variables, it is possible that Finland
represents a high-income society with relatively small socio-
economic differences, and therefore, it is possible that the socio-
economic barriers to sustainable energy behaviours in Finland are
relatively less important than in some other countries. In addition,
because many energy sustainability actions are not costly but
rather save consumers’ money, economic barriers may have little
importance. Second, the results may depend on which socio-
psychological and socio-economic variables have been included.
As far as we know, the consideration of future consequences has
not previously been included in the studies of energy behaviours,
and their association with sustainable energy behaviours was
strong, which in part may explain the ﬁndings. Third, there is evi-
dence that the socio-psychological variables are more strongly
associated with self-reported than actual energy behaviours
(Huebner et al., 2016).
7.4. Limitations
The following limitations should be kept in mind when inter-
preting the results and drawing conclusions. We measured self-
reported behaviours, which are subject to social desirability bias
(Chung and Monroe, 2003). The same concern applies to the
measurement of subjective knowledge because biases lead in-
dividuals to rate their level of knowledge higher than it actually is
(Reser et al., 2014). Moreover, we measured subjective knowledge
at a rather general level and therefore cannot be sure about what
areas this knowledge exactly concerns. In addition, a considerable
portion of variation in linear regressions was not explained by the
socio-psychological and socio-economic variables included in the
study. While this is common in studies using socio-psychological
variables, it is possible that the sustainable energy behaviours are
potentially associated with other variables that were not measured
in this study, which is an issue that requires more research. How-
ever, similar explanatory power, as well as signiﬁcant variation in
that related to socio-psychological variables for different types of
environmentally signiﬁcant behaviours, has also been reported in
previous studies (e.g. Abrahamse and Steg, 2009; Stern et al., 1999).
In general, more research comparing self-reported and actual en-
ergy behaviours is needed.
8. Conclusions
The results increase the scientiﬁc understanding of individuals'
energy-related behaviours in sustainability transitions. In partic-
ular, the understanding of the association between individuals’
future considerations and their energy behaviours is novel, and theﬁndings suggest that they should be included in the socio-
psychological models of sustainable behaviour.
The relationships between future considerations and other
socio-psychological variables need to be established with other
studies. Here, research on futures consciousness might be relevant.
According to Ahvenharju et al. (2018), futures consciousness can be
crystallized to ﬁve dimensions: time perception, agency beliefs,
openness to alternatives, systems perception and concern for
others. Interestingly, the socio-psychological variables explored in
this study partly overlap with four of these dimensions. Agency
beliefs and systems perception relate to self-efﬁcacy and systemic
efﬁcacy. Time perception addresses the problematics between
short-term and long-term future consequences of behaviour.
Concern for others includes concern for the environment, too. In
future environmental behaviour studies, the openness to alterna-
tives provides an important topic for analysis. Clearly, there is not
one possible future but many. Empirical research is needed to
investigate whether individuals engaging in pro-environmental
behaviours are more likely to see the future as alternative path-
ways than those whose pro-environmental behaviours are less
frequent.
Currently, many energy policies almost exclusively focus on
removing the structural barriers to climate change mitigation (e.g.,
European Commission, 2017; Ministry of Economic affairs and
Employment of Finland, 2017). These policies do not address one
important barrier: the widening gap between citizens’ pro-
environmental attitudes and energy use. Therefore, energy pol-
icies need to adopt a holistic view that includes both structural and
socio-psychological barriers.
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